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INTERMOUNTAIN FOWER SERVICE CORFORATION
FERFORMANCE EVALUATION TEST REFPORT
UNIT MO, 1

I. SUMMARY

This report presents the resuifs phtained from a precutage test
conducted on IFF Unit Noe. 1. The resulis show that:

The HF turbine efficiency is down 1.1% from the ASME test
ievel of performance and down about 2.8% from the startup
level of performances but still 0.7% better than the heat
Balance valus.

The IP efficiency is down .1 % from the ASME performance test
anid about 0.6% from the startup performance.

The turbine cyole heat rate is down 1.5% from the ABME
performance test and the VHD cutput is down 2.4%.  With the
"oyvole only partially isclated the heat rate is down 1.9% and

the cutput is down 2.6%

The turbine flow capacity as indicated by the measure Tlow and
the turbine pressures is down abeout 1%. This is apparently
gug to a fTlow restriction in the control valves or first stage
norzie box. A 1% Flow restriction accounts for about 1% loss
in YRD output.

The terminal differences and drain cooling values for all the
fesduater heaters are within 3 degrees of the values obitained
guring the ABME perTormance test.

(1)
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INTRODUCTION

A performance test was conducted on IPP Unit Neo. 1 to determine
the High Pressure (HP! and Intermediate Fressure (IP) section
gfficiencies, and the overall performance of the turbine cvole
with and without cycle isclation. These test were run prior ic
the cutage sc that losses in performance could be identified and
corrected during the cutage. These tests were conducted through
the cooperative efforts of the 6.E Company and Intermountain FPower
Service Corporation.

£ series of Tive test points were conducted from Jarwary 25
hrough January 27. 198%.  All the test peoints were conducted with
he twbine control valves wide ppen. During test points 3 and 5.
ovalves were Closed to eliminate identified leaskages from
entering o leaving the test cvole or bypassing any cyvocle
conponent.

INSTRUMENTATION

The measurements reguired for the performsance test were obtained
Trom Doth station instrusentation and BE supplised test
instrumentation. For the sesassurement of some critical
temperstures. GE provided calibrated chromel constantan
thermocouples with continucus leads from the hot junciion to an
slectronic {real ice) ice bath. The test thermocouples were.
installed to mesasure the following tempevatures:

# PMain SBteam {(Throtilel
# LDold Rehest

# Hot Rehesat

# Lrossover

# Final Feedwsater

#*  Fegdwater From Hbr 7
¥ Fepedwater From HEr &

& copy of the calibration data for each thermocouple is included
in Appendix E.

=t transducers were provided by B.E. for measuring various
pressures as well as the differential pressure across the final
Tesdwater fiow element. The final fesdwater differential pressurs
s measured with & high accuracy Ruska transducer. Twelve
turbing exhaust pressures were aultiplexed to one Data Metrics
transducer through the use of & scanivalve. A high pressure
scanivalve and Ruska high accuracy transducers were ussd for the
foullowing pressurs measuremnents.

Main Bteam (Throttle}
Valve Chest

First Btage

4tk Stags

Cold Heheat

Hotk Reheat

10%h stage

Low Pressure Bowl

E B I B N .

(2)
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The remaining measuresents were cbiained from station
instrumentation which was logged by the station computer during
each test point. '

CalL.CULATIONS

For sach of the five test point. the data obtained from the test
instrumentation was averaged converted toc engineering units and
covrected for water legs, barometric pressure, and instrumentation
calibration. The data fTrom the station coaputer log which was
reilevant te the turbine oyvole was tvped into a file and is
included in Appendix €. Thess measured values were then posted on
a turbine cvcle diagram. Completed posting diagrams for each test
point are shown as Figure 1 through 5. For test points 4 and S -
the measurements with test instruments are clearly identified so
as to provide the necessary informstion for an in-place
calibration of station instruments at locations where oritical
performance testing parameters were cbisined.

The performance of the test cvole was calculated by supplying the
measuraenent identified on the posting disgram Tor sach test point
o 2 computerized heat balance model of the turbine cvole. For
some less critical measurements, not obtained during this test,
the valuss from the ABME performance test were used. For
sxamples: all the steam seal Tlows are based on the ABME test
results. “The computer ouiput for the test cvocle calculations is
contained in fAppendix A. The ocutput for each test point contains
detailed fturbine performance resulits as well as ivformation on the
heaters. and other components of the cvocle.

Te compare the test heat rate and cutput to design or the ASME
performance test resulis. correction must be applied for off
desion operating conditions and oyvole conditions. The ASHE
gltsrnative test approach was used. That is, these corrections
arz chitained from correction curves instead of the mors complex
fheat balance method used for the analysis of full scale ASHME test
resulis. The corvection curves are included in Appendix B of this
rapord.

RESULTE
f& summary of pertinent resulis from the test calculation Tollows:
1. HF Turbine Efficiency

The efficiency of the HP turbine was measured during sach test
point.  The results are tabulated in Figure & along with the
measured pressures and temperatures. The HP efficiesncy at
valves wide open (VWD) ig 856.74%. This efficiency is plotted in
Figure 7 along with the startup test: Tull scale ABME test., and
heat balance values. At VW, the test efficiency is 1.1% poovrer
than the ABME test values. but still better than the design VHD
heat balance. This 1.1% detericration is worth an estimasted
GL.E% in turbine heat rate.

(3
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The test value of the major variables which affect the cvycle
performance are shown in Figures 946 through 9E along with the
test cvole results Tor putput and heat rate. This data has
been used in with correction curves in Appendixz B to obtain
the contract cyele results for cubtput and heat rate. The
corrected is plotited in Figure 11 which also contains the
design heat rate curve and the ASME test results. As

swmmar ized in Table I. the the heat rate from the 5 test
points ranges from 3.06 4 to 1.49 % poorer than the ABME test
results and the ocutput is down from the ASME test by 2.8 % to
2.3 %. The large range in vesults is primarily atiributed to
cvole isclation. Test point 1 was conducted with the cold
reheat supply for auxiliary steam in service. Test points 2
and 4 were conducted with the cold reheat supply out of
services but with all other valves in normal positions. Test
points 3 and © were conducted with block closed where leakages
had been ldentified.

Test points 3 and S heat rate is down 1.855% and the VHO ocutput
is down 2.3%. The detericoration in HF and IF efficiency
summarized in Table 1I accounts for 0.28% loss in heat rate
and 0.35 ¥ loss in cutput. The measured VHD flow is down .92
From the ABME test resulits. The turbine pressures also
indicate the the flow toc be down about 1%. Since all turbine
pressures are down by about the from the first stage to the LP
bowl,. the reduction in flow capacity is due to & restriction
in the control valves of fTirst stage (ies nozzle boxd. The
remaining loss in cutput may bDe attributed to LF turbine
performance: or the performance of other cveole components
which were not measured such as BFPF or BFPT performance. Some
of the appsarent loss may be due to a Teedwster measurement
arvror which can be caused by & deposit buildup on the
feosdwater nezzle. A deposit of 10 mils is worth 0.6 % on the
caloulation of heat rate.

4. Fesgdwuwater Heaters
The Tesdwatsr terminal differences and drain cooling values list

in Appenix & of the heat balance ocutput are all within about 3
deaorees of the valug measured during the ABME performance test.
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SUMMARY OF RESULTS

HEAT RATE AND LDAD

TEST HEAT PCT
EOINT RATE  CHONGE
DESIGN 7818.0
ASME TEST 7736 .4 —1.04%
1989 TEST ‘
1 7972.8  3.06%
= 7884 .3 1.91%
3 78460 .2 1.60%
4 78821 1.88%
5 7852.0 1.49Y%
SECTION EFFICIENCIES
TEST HF PCT
POINT TURBINE CHANGE
DESIGN 85.0
STARTUF TEST 88.6 3.00%
ASME TEST 87.6 —1.06%
1989 TEST 86,7 -1.09%
(6)

LOAD
CEW)

P

851733.0

B78604,0

8536497 .0
855580.0
858523.0
855338.0
g5699% .0

ir
TURBINE

THABLE 1

FCT
CHAMBE

B.16%

-~ . 84%
—2.62%
2 . BF%
~2 . 65%
~2 o bl

TABLE I1

POY
CHANGE

3.02%
-~ 45%

~{1. 1 3%
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SUMMARY OF RESULTS

THROTTLE FLOW TABLE 111
TEST FLOW PCT
POINT LEB/HR CHANGE
DESIGN &122730
_ UNACCOUNTED-FOR
ASME TEST 6301995 2.9% LEAKABE
LE/HR PCT
1989 TEST
i 6298542  —-0.1Y% ~-13517 -0.2%
2 &6B4SF0S  —0.9% ~28049 ~0.4%
3 6251320  -0.8% -9539 ~0 . 2%
4 6250552 —0.8Y% 21194 ~0.3%
5 6237983  -1.0% ~27662 ~0.6%
TUREINE PRESSURES — CORRECTED TO DESIGN STEAM CONDITIONS
TABLE IV
TEST FIRST PCT 4TH PCT
POINT STABE CHANGE STAGE  CHANGE
ASME TEST 1960.9 1096.1
1989 TEST
1 1931.1 -1.5 1080.5 -1.4
2 1932.2 -1.5 1084.5  ~1.1
2 1932.0 -1.5 1086.8 -1.0
4 1932.4 -1.4 1083.3 -1.8
5 i932.8 -1.4 1085.1 -1.0
TES HOT PCT 10TH PCT LP FCT
POINT REHEAT CHANGE STABE CHANGE BOWL  CHANGE
ASME TEST 537.8 236.7 121.8
1989 TEST :
1 S513.82 ~4.4 az4.7  -5.1 116.6 —4.8
2 530.2 -1.4 232.9 -1.6 119.9  -1.%5
3 530.9 -1.3 233.7 -1.3 120.4  -1.1
4 529.2 -1.6 231.8 -2.1 119.6 -1.8
5 530.&6 -1.3 232.9 -1.6 120.4 1.1
M
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RO13G

TEBT NO.
THROTTLE (P)
THROTTLE (T3
Ve iFP:

FIRST BTG. (P}
LOLD RHT. 47}
COLD RHT. (T3
HOT RHT. {F}
HOT RHT. (T)
PP BOWL (P}

P BOWL (T

HP EFFY. %

HF EFFY. CORR.
PL/AFT RATIO

IP EFFY. ¥
EXHAUBT & ("HB)
EXHALIET B O (FHE)
EXAHAUST © (7HB)
Ful OGUT H6AR (T}
Fia DUT H7a8B (T3
il OUT HB8aB (T
FFRW FLOW #/74R.

BAROMETRILD (P!

PRESBUREDR (F) =

INTERMOUNTOIN POWER SEVICE CORPORATION

IFF NO. 1

PERFORMANCE EVALUATION

suMMaRyY OF BE MEABURED TEST DATA

1
2399
996 .53
2374.8
1920.5
564.5
£20.3
502.5
1008.1
118.73
620.6
86.53
86.500
0.8005
91.51
2.775
2,485
2.132
294.3
4776
550.3
6273662

185385

FEIa

TEMPERATURES {(T) = DEB. F

2

2399.5

G9&.7

23873.7

1922

a7 .8

&E2. 7

Hag.9

1003.7

119.6

&1

86.71

84.681

| Q.8010
?1.41
2.584
2o 2l
2.05%
396.85
478 .85
5oS0.8
&HREB007

i2.41

3

2397 .02

1000.65

2373.25

ig19.78
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IPP UNIT No.

1

CORRECTED HEAT RATE AND LOAD

TEST POINT 1

TEST LOAD
TEST HMEAT RATE

863974 .0 kW
7883.8 Btu/kk-hr

SROUF 2 CORRECTIONS HR LOAD
------------ DESIGN TEST CORR CORR
THROTTLE PRESS 2419.2 2999.0 1.0003 0.9946
THROTTLE TEMF 1000.0 998.5 1.0006 1.0003
HOT REHEAT TEMP 1000.0 1002. 1 0.9997 1.0010
REHEGTER PRESS. DROP 16.0 7.4 0.9974 1.0067
EXHAUST PRESS. 2.3 2.5 1.0081 0.9979
COMEINED CORRECTION 1.0001 1.0005
HEAT RATE WITH GROUP 2 CORRECTIONS 7883.1
LOAD WITH GBROUF 2 CORRECTIONS B&IASTE .4
GROUF 1 CORRECTIONS HR LOAD
== DESIGN TEST CORR CORR
TOP HTR TD (F) -z 1.59 1.0005 1.0037
TOF HTR PRESS DROF (%) 3 1.81 0.9997 0.9977
EXTR TQ BFFT (%) 4 .09 4.29 1.0009 0.9991
MaIN STH SPRAYS 0 0 1.0000 1.0000
DESISN AFPH 2.3 0 0.9876 1.0124
REHEAT SPRAYS O 5] 1.0000 1i.0000
FLUE GAS REHEAT o 74100 1.0008 0.5992
TEST AFH 0 165140 i.0021 0. 9978
MAKE—UP (%) 1 O G.9983 1.0018
HR WITH COMD PMP PWR AND BLOWDOWN 0.9988 1.0000
COMBINED CORRECTION 0.9887 1.0116
HEAT RATE WITH GROUFP 122 CORRECTIONS 7972 .8
L OAD WITH GROUF 152 CORRECTIONS 853648.8
FiG 4A
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IFF UNIT No.

i

CORRECTED HEAT RATE AND LOAD

TEST POINT 2

TEST LOAD
TEST HEAT RATE

GROUF 2 CORBECTIONS

858834 .0 ki
T773d.6 Biuskkb-hr

HFE LOAD

DEBIGN TEST CORR CORR
THROTTLE PRESS S4ig. 8 2399.5 1.0003 0.9%948
THROTTLE TEMF 1000.0 G59&5.7 1.0005 1.0003
HOT REHEAT TeEMP 1000, 0 1003.7 0.9993 1.0017
HREHEATER PRESSB. DROP 10.0 7ab Q.76 10064
EXHAUST PREES. 2.3 2.4 1.0008 0., 999
COMBINED CORRECTION O.99d7 1.0084

HEAT RATE WITH BROUF 2 CORRECTIONS F7E3.7

LOaD WITH GROUF 2 CORRECTIONS B6&7HE. 3

GROUFE 1 CORRBECTIONS HR LOAD

S DESIGH TEST CORK CORR
TOF HYR Th (F) g 1.43 1.0005 1. 003%
TOF HTR FRESS DROFP (%) -3 i.38 0. 997 O.9978
EXTR TO BFPT (%) 4.09 C&.31 1.0011 0.998%
MAIRM BTHM SPRAYS 0D O 1. 0000 1. 0000
DESIGNM AFH 2.3 0 G.R8748 1.0124
REHEAT SPRAYE O O 1.0000 1.0000
FLUE GAB REHEAT Q 1O7E50 1.0012 £.7988
TEST APH O 20RO 1.0000 1. 0000
MEKE-UF (%] i 8 0.9983 1.0018
HREOKITH COND PMP PWHR AND BLOWDOWN 0. 9988 1.60000
COMEBINED CORRECTION G987 1.0131

HEAT RATE WITH BROUP 152 CORRECTIONS 7884.3

LOAD WITH SGROUP 142 CORRECTIONS HE55879.8
Fie 9B
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IPP UNIT No.

i

CORRECTED HEAT RATE AND LOAD

TEST POIMT 3

TEST L.0aD
TEST HEAT RATE

84F350.0 kM
T746.1 Bitu/kk-hy

SROUF 2 CORRECTIONS HF LOaD
DESIGN TEST CORR CORR
THROTTLE PREBE 241g.8 2397.0 1.0004 G.9738
THROTTLE TeWMP 1000.0 1000.7 . 9999 0.9999
HOT REHEST TEMP 1000.0 1601 .0 0. 9559 1.0005
REHEATER PRESS. DROF 0.0 Tabs 0.9976 1.0062
E{HAUBT PREBS. 2.3 2.3 1.00602 O.9998
COMBINED CORRECTIONM 0.9980 1.0002
HEAT RATE WITH GROUP 2 CORRECTIONS Tr?hLl. 6
LOAD WITH GROUF 2 CORRECTIONG ' B&F209.7
GROUF 1 CORRECTIONS HR LOAD
DERBIGN TEST LORR CORK
TOF HIR TD {(F) ~ 1-14 1.0004 1.00328
TOF HTR PREDE DROP (%) 3 1.28 Q. a7 L. 9e7a
EXTR TO BFPT (%} &, 0OF 4,12 1.0001 0. 9997
MOIN BTH BPRAYE O o 1.0000 1.0000
DEBIGN APH 2.3 O 0. 9878 1.0184
REHEAT BPRAYE ] o 1. 0000 1. 0000
FLUE GAB REHEAT o 162890 1.0012 0.7948
TEST APH ‘ .0 197100 1.0014 Q. 27586
MAarKE-UF (%) i O 0.9983 1.06G18
HE WITH COMD PMP PHR AMD BLOWDOWN Q.7984 1.0000
COMBINED CORRECTION 0.9875 1.01EY
HEAT RATE WITH BROUP 1&2 CORRECTIONE 78608
LOAD WITH GROUF 182 CORRECTIONS goassae. v
Fle SC¢
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IPP UNIT No. 1

CORRECTED HEAT RATE AND LDOAD

TEST POINT &

TEST LOAD Bo6LLDH.O

TEST HEAT RATE

TPRS.4 Bitu/kb-hr

GROUP 2 CORRECTIONG HE L.0AD
= _ DESIBN TEST CORR CORR
THROTTLE PRESS 24i2.2 2899 .8 1.00063 0. 9750
THROTTLE TEMP 1000.0 F71.1 1.00G14 i .0009
HOT REHEAT TEMF 10066.0 1001.3 O. 9998 1.00056
REHEATER PRESS. DROP 0.0 7.8 .9975 1. 0064
EXHAUET PRESE. 2.3 2.4 1.0012 0.9788
COMBINED CORRECTION 1.0008 1.0017
HEAT RATE WITH GROUP 2 CORRECTIONS Tr93.9
LOAD WITH GROWF 2 CORRECTIONG B&EE21G. 6
GROUP 1 CORRECTIONS HR LOAD
DESIGN TEST CORR CORR
TOF HTR Th {(F} - 1.73 1. 0005 1.0038
TOF HTR PRERBE DROP (%) 3 1.182 0.9997 0.9976
EXTR TO BFPT (%) & 05 5,09 0. 799% 1.0001
MalN BT SPRAYE L o 1.0000 10000
DESIGN AFH 2.3 & 0G.7878 1.0124
REHEAT SPRAYEG o O 10000 1.0000
FLUE GAE REHEAT O &HGLB0 1.00067 0.9993
TEST aPH O 57300 1.00332 G. 9966
MAakE-UP (3%} i ) 0.59983 1.0018
HRE WITH COND PMP PUR AND BLOWDOWN 0.5788 1.0000
COMBINED CORRECTION 0.59888 1.0116
HEAT RATE WITH GROUP 152 CORRECTIONS 7882, 1

LOAD WITH GROUP 152 CORRECTIONS

855332 .2

Fie 40
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IPP UNIT No.

1

CORRECTED HEAT RATE AND L.OAD

TEST FPOINT 5

TEST LGAD
TEST HEAT RATE

B59670.0 kW
7743.5 Btu/kd-hr

SROLUF 2 CORRECTIONS HER L&D
DESIGN TEST CORRK CORR
THROTTLE PRESHS 24122 g2a98.7 10004 0. FPLEE
THROTTLE TEMF 1000 .,.0 G95.3 10008 1. 0005
HOT REHEAST TEMP 1000, 0 10001 10000 1.0000
REHEATER FPRESS. DROP 10.0 F e 0.9974 1.00864
EXHAUST FRESS. 2.3 2.4 1.0013 0.9987
COMBINMED CORRECTION 1.0001 1.0001
HEAT RATE WITH GROUF 2 CORRECTIONS Fras .8
LOAD WITH GROUFP 2 CORRECTIONS 849414 .8
GROUE 1 CORRECTIONS HR LOAD
s DESIGEN TEST CORR CORRK
TOF HTR TD (F) - 1.74 1.0008 1.0038
TOF HTR FPRESS DROP (%) 3 1.17 O.9997 CLGRF7
EXTR TO BFPT (%3} 4,09 4.11 1.0000 1.0000
MaIN ETHM SPRAYS 9] O 1. 0000 1.0000
DESIGH APH 2.3 4] G.9876 1.01824
FREHEST BPRAYE L8] O 1. 0000 1. 0000
FLUE GAS REHEAST O T80 1.0008 0. 5992
TEST APH L 25100 1.0003 0,.9997
MOEE-UIFP {51} i ] 0. 9983 1.0018
MR O WITH COND FPHMF PRUR SND BLOWDOWH O.95988 i . 000
COMBINED CORRECTION 0.98481 1.0145
HEAT RATE WITH GROURP 122 CORRECTIONGS FESE .0
LOAD WITH GROUR 182 CORRECTIONS 856999 .0
i q¢
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INTERMOUNTAIN POWER SERVICE CORPORATION
FERFORMANCE EVALUATION TEST REPORT
UMIT MO, 1

AFPPENDIX A

Computer Output for Test Cycle Heat Balances

for Test Points -§

' Qutput Sheets

These output sheets should be used in eon]unction with the trunkline diagram

shown in Figure Al

The following is a list of the nomenclature used in these output sheets: T

% FPW ' Feedwater
Inj injection -
Ret Return
MU Makeup
LO Leakoff
Shell Conditions in turbine
Exh - Exhaust
AE - Available energy
" BLEP . . Expansion line end point
UEEP - . Used energy end point
VAN Annulus veloeity
-TL ~ " Trunkline
P . Pressure -.psia :
T . ° Temperature - degrees F
- H - Enthalpy, BTU/LB .
Q ‘ Flow, Ib./hr.
.8V - - Specitic volume - ft3/Ib
© 8SR "7 . Steam seal regulator

Pages 1 and 2 of the output sheets for each test point contain general
. information on turbine and cycle performance, such as heat rate, throttle flow,

section efficiencies, and stage flow function. On page 1 under label "rated
conditions”, the load and heat rate have been corrected to rated power factor
and rated Hg pressure, and the throttle flow has been corrected to 2400

psig/1000F,

a®

-

IP14_002399
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Pages 3-6 include designated component information. The eolumn (TL) to the
left of each sheet is a trunkline number used to easily identify points in the
cycle. These TL numbers correspond to the number on sheet Al

Pages 'I and 8 are a tabulation of all information stored in all trunklines.
Although much of the same information is already included on pages 3-6, it is
reprinted in TL form becsuse not all TL numbers are printed on pages 3-8 and it
is easier under some circumstances to look up information on the TL printout.

The column headings for the TL sheets are from left to right (TL) trunkline
number, (P) pressure-psia, (T) temperature OF, (H) enthalty - Btu/lb., (Q) flow
Ib./he., (SV) specific volume-ft3/lb. in most cases, (SP) an additional fluid
property needed in the calculation such as enthalpy, (PV)-(P)/(SV) in most cases
but not all; and (TR) transient storage for information needed in the calculation.
This last storage area will also contain (Q)/A J (PY/(SV)

'I'h'e' page numbering system is as follows:
AD 3-1

where A is for appéndix A and 3-1 identifies the test point as 3 and the page
number as 1.

Mote:

The lcad and heat rate on the Tirst page of each ftest point under

the heading "RATED CONMDITIONS” is the rated power Tactor and
H2 pressure. The flow under the same heading is the rated
throttle pressure and temperature of 2G18.8 PEIALIO00 F.

IP14_002400
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Dwg. No.

INTERMOUNTAIN POWER SERVICE CORPORATION
FERFORMANCE EVALUATION TEST REPDORT

UNIT NO. 3

APPENDIY B

Correction Curves

Momenclature Fage
Throttle Pressure Lorrection Bl
Throttle Tempesrature Correction BE
Reheat Temperature Correction B3
Exhaust Pressure Correction B4
ALTERMATIVE TEST CORRECTIONS
Final Feedwater Temperature Corrections BS.
Top HTR above Reheat Point
Final Fesdwater Temperature Dorrection Hé&
Top HTR at Reheat Point
faviliary Extraction Correction B7
Extraction AfTter Rehpater
fAuxiliary Extraction from Cold Reheat B8
{Top HTR above Reheat Point)

Auxiliary Extraction Correction B
from Cold Reheat (Top HTR above

Reheat FPoint

Main Biteam and Reheat Steam B1O
fAttemperation Correction

Condensate Subcooling Corrvection Bii
Condenser HMakeup Correction Biz
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INITIAL PRESSURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS
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INITIAL TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT —SUBCRITICAL PRESSURE UNITS

| % CHANGE IN KILOWATT LOAD|

. . i . N
R SO S . |

Y Load foorol o
Vi Load i

t {% Increase)

.......

Rated Load - ‘-”. : e e

PR g

— 5G°

CHANGE IN BITIAL TEMPERATURE (°F)

-+ 50°

.--.:.; Rated Load

(% Decrense) 1

] Vo Lomd
-1 Va Loud

i S

METHOD OF USING CURVES

These cerrection factors assume constant control valve

opening and ate to be applied to heat rates and kilowatt
loads st rated steam conditions,

1.

The heat rate at the desired condition can be found by
muitiplying the hest rate at rated conditions by the
fatlowing:

1+ Y% change in gross heat rate
160

The kilowstt load ot the desired conditions can be
found by multiplying the kilowstt load &t rated con-
ditions by the following:

% change in kw load

1+ 00

These correction factors sre not gusranieed,

| % CHANGE IN HEAT RATE |

2

Rated Lead b
Vi Leed

! { %, Poorer)

_”O

CHANGE IN INITIAL TEMPERATURE (°F) .
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4-67 (28]

+80°
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(% Better) 1
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- et Yy Lo@el
""""“"-; Rated Load

GENERAL @D ELECTRIC
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REHEAT TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS

| % CHANGE IN KILOWATT LOAD|

{7 increase)

- 559

o JONSS WS ROSDID DN FIGREDRNR SUN S

+50°

T2 CHANGE IN REHMEAT TEMPERATURE (°F)
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{ %, Decraase)

Rated Load Lot
¥y Load

METHOD OF USING CURVES

Yo boad [

These correction factors assume constant control valve

3 opening and @re to be applied to hest rates snd hilewatt
ioads st reted steam conditions,

1. The hest rate at the decired condition cen be found by
multiplying the heat rate st rated conditions by the
{ollowing:

change in gross heat rate

I+% 100

2. The Wilowstt load st the desired conditions can be
found by multiplying the kilowatt load ot rmd con-
ditlons by the fallewing:

7, change in hkw load
1+ I Ea—

3. These comsction {actors sre not guerantesd.
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EXHAUST PRESSURE - IN HG RBS
METHOD OF USING CURVE

VRLUES NERR CURVES RRE FLOWS AT 2400 PSIR 1000 T

1.00 PCT MU

; 2817885 LB/

-4 188091 LBAA

- §.00

THESE CORRECTION FACTORS ASSUME CONSTANT CONTROL VALVE OPENING

APPLY CORRECTIONS TG HERT RRTE AND KW LORDS
AT 2.99/ 2.24/ 1.66 IN HG RBS AND 0.0 PCT MU.

THE PERCENT CHANGE IN KW LORD FOR VRARIOUS EXHAUST PRESSURES IS EQURL TC
(MINUS PCT INCREASE IN HEAT RATE)100/(100 + PCT INCRERSE IN HERT RRTE)

THESE CORRECTION FACTORS ARE NOT GUARANTEED
PRESSURES ALONG ABSCISSA ARE PRESSURES IN HOOD c

PRESSURE (IN HG RBS) FOR HOOD ¢ HOCD B HOOD A
1.50 1.08 .78
2.00 1.47 1.07
2.50 1.85 1.36
3.00 2.24 1.66
3.50 2.63 1.96
4.00 3.03 2.27
4.50 3.42 2.58
5.00 3.82 2.89
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Final Feedwater Temperature Correction
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Correction for Auxiliary Extraction from e
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CENEHAL CLECTRIC COMPANY, SCHERLCTADY, 8. V., B.5. 4.

FIN-156 (8-50)

CORRECTIONS FOR MAIN STEAM AND REHEAT STEAM =
ATTEMPERATION =
% Attemperation is % Of Throttle Flow
Attemperation Supply Is From BFP
Apply Corrections At Constant Main Steam And
Reheat Temperatures =
Refer to B 13 For Correction Calculation =
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TERMINAL DIFFERENCE CORRECTION -

Corrected H.R.

i

Test H.R./

i

Corrected Load = Test Load/

| I B—

B6
+ % Corr. T'D'test T‘D'doasign\
100 5F ,
-
+ | % Corr, X T'D‘test T‘D'design\
100 5F ’

'

PRESSURE DROP CORRECTION - _ BO6

Corrected H.R.

ii

Test H.R./

s
-

]

Corrected Load

L
AUXILIARY EXTRACTION CORRECTION

Corrected H.R,

Test H.R./

]

Corvected lLoad

-
Test Load/ i
"

X

Test Load/ i+

g

B7 AND B8

(% Aux Extrtest

oo x ‘% Aux. Extrtest - % Aux, EXtrdesignl)

.
% Corr. X sat @ (Ptb test = @ Pdesign) - sat @ (?tb test 'Aptest\
160 5
1 T
I% Corr, x( sat @ (ptb test ~ 4 Pdesigﬁ\ - sat @ (Ptb test ""Ptestfq
\ 100 5

% Aux. EXtrdesign))
R

b




#5200 vidl

ATTEMPERATION CORRECTION - BS

Corvected H.R.
Corrected ioad

Corrected H.R.=Test H.R/ (14B)
Corrected Load = Test toad/(1-B)

CONDENSER MAKEUP

Corrected H.R.

- Test H.R/ A A =1+ W x % Attemp now)
= Test Load/A
CONDENSATE SUBCOOLING CORRECTION - _ B10O
N % Corr. OF Subcooling
B = t00 " 0
5F
CORRECTION -  Bl1l

= Test H.R./(1+C) - % Corr,
= Test Load/{1-C) ¢ [: 100 X ( % Makeupy .oy - * Makeu”desigql]

Corrected Load

where

sat
th test

A Pdesign

= ptest

L]

saturation temperature

)

extraction pressure at turbine during test

i

test pressure drop in extraction pipe

design heat balance pressure drop in extraction pipe
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THESE COMPANY STANDARDS ARE STANDARDIZED BY REFEREMCE YO NATIOMAL BUREAU OF STAMDARDS CERTIFICATIONS: SIS~R-861-PAGE 1

b, MARKS - 15T JoE 4 sa3ly - 002 :

BE ;

TURKINE TEST THERHOLOUPLES !

T4FE £ CALIBRATED BY: M. BALARMEAU :

SERIAL #: YARIOUS BATE: 8712788 :

CUSTOMER 1.D. %1 HOME :

RANGE: 200 TO 1050 DEGREFS FAHREMHEIT :

CAP §: HOME !

KAYE REFEREMCE JUNCTION BERIAL W8, 2872 !

THERMOCOUPLE HILLIVOLTS {

[EWP F IHB IH. 1171 1175 1178 1182 1185 1184 1187 1192 - {208 1
200.9 8 5866 5.872 5,870 5.874 5. 847 5,873 5.872 5,874 5.87% 5,879
12 5,868 5,873 5,867 5,873 5,858 5,871 5.873 5,875  5.873 5,876

400, 0 ] 13,712 13.745 .73 13,746 13,702 13,730 13718 13,783 13,738 T8
12 13.7 13,73 13,73 137320 1373 137300 13,743 13737 13730 13750
506,90 g 22,282 FR.AA0 2RLIR0 22,353 2.3 LI 22,953 Inies 22,734 22798

12 22,30 23,035 2.9 1,20 2nLMS 0 2 M6 D334 nnpIR 22,217 22,245

00,0 g 309 3,065 36.048 LIS 30700 3LL0854 30099 L1050 3077 3139
12 L0506 31,037 3LL049 31.054 31,030 31.042  31.080  31L042 31037 31.074

30,0 g 15,560 35,556 35,491 35.568 35,567 35,545 35.584 35.610  35.517  35.839 ¢

{2 38,554 35520 35,5100 35,503 35,525 35.500 35.569  35.52% 3E.A00 0 35.559 ¢

1000,0 8 40,037 40,016 39.973  40.035 40,037 80.016  40.050 40,070 40,003 40.089 !
12 §0,002  40.019 39,981 39.970 39,980 39.978 40.014  40.027 39.971  40.042

1050.0 8 42,280 42,795 42,752 42,085 42,783 42,258 42,279 42,305 42,246 42,347

12 49,245 42,242 42,739 42235 42,048 42,738 42,263 82,239 81,234 42,263 )

THE STANDARDS USED DURING THIS CALIBRATION ARE: {

{ - PLATINUM RESISTANCE THERMOMETER 87D - P51261 !

{ - TEMPERATURE RESISTANCE BRIDBE 57D - P40THA !

1 - KEITHLEY DIGITAL MULTIMETER §70 - 0559 !

!

IP14_002481



A-14-D

GENERAL @D ELECTRIC

APPARATUS SERVICE BUSINESS DIVISION
LOCATION-—DATE ) COPIES
& Schenectady, NY March 15, 1984
DIAL COMM NUMBER
® 8%235=7604
SUBJECT
L ]
J.T, 82723 Chromel Constantan Thermocouple Calibration
Mrs., Ruth Tyndall
Building 41-Room 310
Reference Junction Kaye Instrument Serial No. 6665.
Thermocouple Millivolts
Temp.  Imm. / /. Vv v v v e .
°F In. 1228 QW 123 1241 1229 1230 1232 1239
176.5 8 5.00 5.01 5.00 5.00 5.00 5.00 5.00 5.01
12 5.00 5.01 5.00 5.00 5.00 5.01 5.00 5.00
430.2 8 14.99 15.02 15.01 15.00 15.01 15.01 15,04 14.99
12 14.99 15.02 14.98 14.99 15.01 14.98 15.02 14.98
662.9 8 24.96 25,01 25.01 25.00 25.01 25.01 25.08 24,95
12 24.96 25,03 24.99 25,00 25.00 25.01 25.08 24,93
775.7 8 29.95 30.03 30.01 . 29.98 30.00 30.00 30.07 29.94
12 29.95 30.03 30.01 29.98 29.99 28.99 30.07 29.93
887.5 8 34.95 35.04 34 .99 34,97 34,99 34.99 35.06 34.96
12 34.93 35.01 35.00 34.98 35.00 35.00 35.07 34.96
998.8 8 39.93 40.01 39.54 39.94 39.95 39.95 40.03 39.92
12 39.92 40,01 39.99 39.97 39.99 39.99 40,07 39.96
1049.9- 8 42.22 42,30 42.23 42,21 42.23 42,23 42 .31 42.21
12 42.21 42.30 42.29 42.26 42,28 42,28 42,36 42.24

The Standards used during this calibration are:

1= Platinum Regisiance Thermometer STD-0995
1= Precision Potentiometer STD=0112
1~ Mueller Temperature Bridge STD-0459

These Company Standards ave standardized by reference to National Bureau of Standards
certifications: B8IS=-R-841 — Page 1.

A Witz

. Pelletier

pair and Calibration

UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512

IP14_002482




H
t
i
H
i
¥
i
i
i
i
1
H
i
i
H
¥
l
H
i
i
§
H
1
H
[l
H
H
¥
1
H
¥
i
H
i
H
1
i

!’THESE CUMPANY STANDARDS ARE STAMDARDIZED RY REFERENCE TO MATIDMAL BUREAU OF STAMDARDS CERTIFICATIONS:

1
1
i
'
1

CUSTOHER:
HANUFALTURER:
JESCRIPTION:
HODEL 4:
SERIAL &
CUSTOMER 1.0, &
RANGE:

CAP 4

RONE

200 70 1050 DEGREES FAMRENHEIT

NOKE

KAYE REFERENCE JUNCTION SERIAL NO. 7822

TEWF F

&00.0

gog.0

500,0

1004, ¢

RGZERY

IRH IN. 1218
i 5. 881
i2 3. 880
8 13,757
12 13,748
8 22,272
iz 22,234
R 31070
2 31,047
8 35,555
12 35492
8 40,004
12 39,965
] §2.228
i2 42,228

1220

13,728
13.740

[
-

B
H
ry b3
B 8
& o~

£
Py
-

=
R =)
e e~
Las i 5 J

£

[
[

40,049
39.990

42.301

2.230

{221

3.879
3871

3778
13.750

35.638
33.508

40.130
39.981

42,358

42.208

THE STANDARES USED DURING THIS CALIBRATION ARE:

| - PLATINUM RESISTANCE THERMOMETER

{ - TEWPERATURE RESIGTANCE BRIDGE
{ - KEITHLEY DIGITAL MULTIHMETER

J0B 4 66317 - 001

CALIBRATED BY: M. GALARNEAU
DATE: 08/12786

THERROCOUPLE MILLIVOLTS

1235

5TD ~ PEIZ24E
§Th - P&(T86
510 - 0359

1237

3.878
G.881

22.2%1
2,240

3128
3,049

38,592
35.524

40,060
45,047

42.281
42,235

13.7
1"‘

7

o
e
BENIR)

22,255
22.242

31,088
31,048

33,382
15,821

40,025
39.997

42,263
42.223

31218
31,153

35,728
35,643

40.224
§0.197

42,462
42,377

42,460
42,358

13.786

§0.217
40,124

42.460
42,360

4
s
e
o

68
.62

8
8
40.218
40,116

42.441
42,356

§15~-R-B61~-FAGE |
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GENERAL @B ELECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY » BLDG. 28, ROOM 500 « SCHENECTADY, NEW YORK 12345 » (518) 385-5108

December 17. 1986
J.T. 66350-001 Chromel Corstantan Thermpcouple Calibration
T General Electric Campany
Building 55 - Room 209
Attn: Paul Balrman
Reference Junction Kaye Imstrument Serial No. 6665.

THERMOCOUPLE MILLIVOLTS

TEMP M.

°F  In. 1030 1133 1188 1137 1241 (N 1143 1136
176.5 8 5.00  5.00 5.00 5.00 5.00 5.01 5.01 5.00
12 5.00 4.99 5.00 5.00 5.01 5.01 5.01  5.00

430.2 8 15.01  14.99 15.00 14.99 15.00 15.01 15.01  14.99
12 15.01  14.93 15.01 15.00 15.03 15.02 15.04 15.01

662.9 8 25.03 24.97 25.00 24.96 24.98 24.99 25.00 24.96
12 25.02 24.84 25.00 24.97 25.02 25.00 25.04 24.96

775.7 8 30.04 29,94 30.03 29.98 29.95 20.98 30.02 29.94
12 30.04  29.99 30.00 29.93 29.99 29.97 30.02 29.96

887.5 8 35.03 34,94, 35.04 34,96 34.94 34.98 35.00 34.95
12 35.04 35.00 34.89 34.98 34.95 35,02 34.94

998.8 8 40.06 39.91 40.03 39.93 39.91 39.94 39.97 39.92
12 40.08 39.97 40.03 39.93 39.98 39.95 40.05 39.95

The Standards used during this calibration are:

1 =~ Platinum Resistance Thermometer STD - 0576
1 - Mueller Temperature Bridge STD - 0951
1 - Kelthley Digital Multimeter STD - 0559

These Company Standards are standardized by reference to National Bureau of'
Standards certifications: SIS-R-861-Page 18

M/ 2:% - $ TYpr S"\DVM()C 34.97 fida

1/
Repair and Calibration Bob Cloen 11/ 57

— UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512
66350-001-8

IP14_002484




B

GE Computer Service

NE RIVER ROAD, BUILDING 28 - 500.0 SCHENECTADY, NEW YORK 12345 o (518) 385-9228

J‘T.

October 27, 19
66614-001 Chromel Constantan Thermocouple Calibration

87

General Electric Company
Building 55 - Room 212

Attn:

Paul Bahrman

Reference Juction Kave Instrument Serial No. 6665
THERMOCOUPLE MITLIVOLTS

TEMP IMM. -
E in. £330
176.5 8 5.02
12 5.00
430.2 8 18.058
12 i5.01
662.9 8 25.18
iz 25.14
775.7 ] 30.13
12 30.09
387.5 8 35.15
1z 35.07
998.8 8 40.18
i2 40.10

15.04
15.03

25.17
25.15

30.14
30.05

35.15
35.05

40.16
40.06

14.99
15.00

25.08
25.11

30.00
29.99

35.03
35.01

40.01
40.02

_1225 1204
5.00 5.00
5.00 5.00

14.99 15.00

15.00 15.01

25.06 25.07

25.11 25.12

29.95 29.97

29.9%9 30.00

34.95 34,98

34,98 35,00

39.93 39,94

39.98 39,99

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer

1 = Keithley Digital Multimeter
». 1 = Mueller Temperature Bridge

5TD -~ 0499
STD - 0559
STD - 0459

[ e
1272 1262 1180
5.02 5.02 5.00
5.01 5.01 5.00

15.05 15.05 14.98
15.04 15.04 14.98

25.17 25.17 25.05
25.17 25.18 25.08

30.10 30.10 29.96
30.07 30.08 29.98

385.12 35.11 34.96
35,08 35.09 34.97

40.13 40.12 39.94
40.10 40.11 39.98

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 39

bert A. Culver
Miality Assurance
Computer Service
66614=~001-39

§ 7% 874 Latgrmriea

IP14_002485




P

LUS {UHER: 6E- 1455

CONTACT: PRUL BAHRBANN
LOCATION: - BLDB. 53-239
AANUFACTURER: BENERAL ELECTRIC
UESCRIPTION: [EGT THERWOCOUPLES
HODEL #: Ifpe £

SERIAL #: SEE BELOM

CUSTOMER REF &

$5E084002001 29701005

RANEL: 176.5 10 998.8 DEBREES FAHREMHEIT

v0B #: H6683-001
CALIBRATED By: P. MORLEY

DRTE: 7/21/88

ARBIENT TEAF:

RELATIVE HUNIDITY:

72 DEB, F

4 1

IHERROCOUPLE MILLIVOLTS

REFERENCED € 32 F WITH KAYE REFEREMCE SYSTEM HO. bbad

TENF F NN IN. ,' ’ JB o

1763

430.2

6b2.9

8 5,03 5.02
12 07 5,01
8 15.06 15.03
12 15,06 15.08
B i 25.10
12 2549 25.409
8 6.1 KON §
12 30,12 30,44
8 35,15 35.14
12 3513 342
B 4,13 40,14
12 46,15 40,14

fHE GTRHDARDS USED DURINE THIS CALIBRATION ARE:

THESE COMPANY STANDARDS ARE STANDARDIZED BY REFEREWCE TD NATIDNAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-8B1-PAGE 78

{ - PLATINUM RESISTANCE THERMOMETER

{ - BUELLER TEKPERATURE BRIDGE
1~ KEITHLEY DIGITAL MULTIMETER

1066 1082 1043
4.02 02 5.02 3.02 4,99
5,02 3.02 3.02 3.02 5,00
1505 15,65 5.04 .03 15.00
15.03 13,04 13,06 i 14,97
28,09 25.0% 25.08 25,08 24.99
25.0% 25.08 25.08 25.08 24,98
30,10 30,10 30,46 30,10 3. 00
30.1¢ 30, 16 K § 36,14 30.00
35.12 35,09 35,09 35,09 35.02
8.2 35,08 3510 35,08 34,99
40,42 40.08 40.19 40.08 40,04
40,14 40,07 40,10 46,07 40.03

810 - 0576

878 - 4439

81 - 0859

IP14_002486




P

GE Computer Service

> ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

NOVEMBER ¢, 1887
J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665

THERMOCOQUPLE MILLIVOLTS

TEMP IMM. v . . — ‘ : -
F In. 1165 _1037 1339  _1229 1035 1299  _1110

176.5 8 4.99 5.00 5.02 5.00  4.99 5.01 4.99 5.01
12 4.99 4.99 5.00 5.00 4.99 5.01 4.99 5.01

430.2 8 14.98 15.00 15.07 15.00 14.99 15.08 15.00 15.06
12 14.99 15.00 15.05 15.02 15.00 15.08 15.01 15.06

662.9 8 24.95 24.99 25.08 24.98 24.97 25.09 24.97  25.07
12 24.99 25.02 25.06 25.03 25.02 25.11 25.02  25.10

775.7 8 29.93  30.02 30.13 29,96 30.00 30.13 29.97  30.11
12 29.97 30.01 30.04 30.00 30.00 30.10 30.00 30.11

.87.5 8 34.94 35.05 35.16 34.98 35.03 35.16 34.98  35.11
12 34.96 35,01 35.05 34.99 35.01 35.11 34.99  35.11

998.8 . 8 39.94 40.05 40.19 39.95 40.04 40.18 39.96 40.12
12 39.97 40,05 40.04 39.99 40.04 40.13 39.98  40.11

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0499
1 - Keithley Digital Multimeter STD = 0559
1 - Mueller Tenmperature Bridge STD - 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R=-871-Page 45

iy A //M

Robert A Culver

Ouality Assurance
Computer Service

©6615=001=45

A GE. BCA cmeranse
ﬁ" ,s

. 4
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CUSTOMER:
CONTACT:
LOCATION:

HANUFACTURER:

BESCRIPTION:
HODEL #:
SERIAL &

CUSTOMER REF &

BE-1488

PRUL BAHREANN

BLEG. 35-23%

BENERAL ELECTRIC
TEST THERMOCOUPLES
TYPEE

SEE BELOW
FEE0BAG02001297X1003

308 &1 46683061
CALIBRATED BY: P, HORLEY

DATE: 7/14/88

AMBIENT TEHP:

RELATIVE HURIDITY:

72 DEG. F

401

RANGE: 176.5 TO 998.8 DEGREES FAHRENHEIT

THERNOCOUPLE MILLIVOLTS
REFERENCED 6 32 F WITH KAYE REFERENCE SYSTEM NO. 6445
wer om.  SEE e wn g g nw o n
1765 8 500 500 500 500 5.00 4% 5.0
12 500 500 500 5.00 500 498 500
4502 8 15,04 15,06 15.05 15,07 07 1.9 15.04
12 15.06 1506 1504 15, 15.06 149 15.04
8629 8 203 707 03 2509 .09 497 25.03
12 25,07 25.08 2504 25,08 2510  24.97  25.04
a8 0.0 30,08 30,08 3000 3043 29.97 30,03
12 30,08 30,08 30,03 3000 3012 29.% 30,05
8.5 8 .06 35,05 35.02 3509 3543 M9 3502
12 .00 3509 3505 353 Ik 3497 -35.06
98,8 B 20,02 40.05 4000  40.11 4015 3995 40.01
12 80,06 40,08 40,02 4014 4016 A0.00 40,06

THE STANDARDS USED DURING THIS CALIBRATION ARE:

THESE CONPANY STANDARDS ARE STANDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: S1S-R-881-PAGE 74

{ - PLATINUM RESISTANCE THERWOMETER 510 - 0576
{ - HUELLER TEWPERATURE BRIDGE §10 - 0439

{ - KEITHLEY DIGITAL HULTIMETER

870 - 0359
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GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228
July 30, 1987

J.T. 66614-001 Chromel Corstantan Thermpcouple Calibration

General Electric Company

Building 55 - Room 209
Attn: Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665
THERMOCOUPLE MILLIVOLTS

TEMP MM, - o 7 "
°F  In. 645~ 1087 7 1101 -/ 1099~ 11117 1107 1029
176.5 8 5.02 5.03 5.02 5.03 5.03 5.02 5.01 5.00
12 5.02 5.02 5.00 5.03 5.01 5,01 5.00 5.00
430.2 8 15.03 15.05 14.99 15.06 15.05 15.01 14.97 14.98
12 15.02 15.02 14,97 15.04 15,02 15.00 14.97 14.98
662.9 8 25.04 25,10 24.98 25.11 25.08 25.03 24.96 25.00
12 25.03 25.06 - 25.00 25.08 25.06 25.03 24,96 24,99
T75.7 8 30.06 30.09 29.97 30.15 30.07 30.02 29.95 30.00
12 30.05 30.07 30.00 30.13 30.10 30.03 29.97 30.01
887.5 8 35.07 35.10 34.96 35.15 35.07 34.99 34.93 35.00
12 35.07 35.14 35.02 35.15 35.13 34.99 34.99 35.03
998.8 8 40.06 40.12 39.95 40.18 40,10 40.00 39.94  40.02
12 40,05 40.13 40.01 40,16  40.12 40.03  40.00 40.03
The Standerds used during thils calibration are:
1 « Platinum Resistance Thermometer ST - 0576
1 - Mueller Temperature Bridge STD - (959
1 - Keithley Digital Multimeter STD - 0559

These Company Standards are standardized by reference to Mational Bureau of
Standards certifications: SIS-R-871-Page 31

//%/%%/,

pair and Calibration

UPSTATE NY INSTRUMENTATION SERVICES

Building 28 - Room 512

66614-001-31

A GE/RCA Enterpnse‘,_a
5‘\ -:s
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GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

NOVEMBER 11, 1887
J.T. 66615-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665

THERMOCOUPLE MILLIVOLTS

TEMP IMM. - . ¢ - = ‘ - '_
F In. 1174 1325 1331 1158 1176  _1048 - 1097
176.5 8 4.99 5.01 5.01 4.98 4.99 4.98 5.01 5.00
12 4.99 5.00 5,00 4.99 4.98 4.99 5.01 5.01
430.2 8 14.97 15.05 15.06 14.97 14.98 14.97 15.06 15.04
12 15.00 15.05 15.05 14.99 15.00 14.99 15.07 15.06
662.9 8 24.95 25.08 25.08 24.95 24.97 24.97 25.08 25.04
12 24.98 25,085  25.05 24.97 24.89 25.00 25.08 25.07
775.7 8 29.92 30.12 30.13 29.95 29.94 29,99 30.11 30.05
12 29.96 30.07 30.08 29.96 29.92 29.99 30.08 30.06
87.5 8 34.93 35.13 35.15 34.94 34.96 35.01 35.12 35.06
12 34,98 35.11 35.11 34,98 34,92 35.02 35.11 35.09
998.8 8 39.99 40.16  40.18 39.91 39.93 40.00 40.14 40.04
12

39.97 40.12 40.12 38.97 39.%98 40.03 40.12 40.09

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD = 0499
1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge STD - 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 46

S, e,

obert A. Culver

Quality Assurance
Computer Service
vobl5=001=46

AGE/RCA Enterpnise
=y

IP14_002490
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GENERAL @ ELECTRIC

GE COMPUTER SERVICE

- JANUARY 29, 1988
J.T. 66652-59 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Junction Kaye Instrument Serial No. 6665
THERMOCOUPLE MILLIVOLTS

TYPE E
TEMP  IMM. J v - v v / d d
F IN. @@ 1013 1254 1124 1164 1265 Q 1324
176.5 8 5.01 4.98 5.01 4.99 4.98 5.01 50.1 5.01
12 5.01 4,99 5.02 5.00 5.00 5,02 5.01 5.01
430.2 8 15.06 14.9% 15.06 14.%8 14.97 15,07 15.05 15.08
12 15.07 14.9% 15.07 15,02 15.00 15.06 15.08 15.04
662.9 8 25.08 24.%99 25.09 24.%88 24.85 25.10 25.08 25.08
12 25,10 25.00 25,09 285,02 24.99 25.07 25.05 25.02
775.7 8 30.11 30.03 30.09 30.02 2%.85 30.13 30.09 30.10
12 30.12 30.00 30,10 30.03 29.98 30.11 30.11 30.10
887.5 8 35.15 35.06 35.13 35,02 34.96 35.16 35.12 35.13
12 35.13 35.01 35.13 35.02 34.%8 35,13 35.12 35.11
888.8 8 40.1% 40.06 40.14 40.02 3%.93 40.17 40.13 40.12
12 40.14 40.02 40.18 40.02 39.98 40.15 40.13 40.12
The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0576

1 - Keithley Digital Multimeter STD - 0559

1 - Mueller Temperature Bridge STD - 0459

These Company Standards are standardized by reference to National
Bureau of Standards certifications: S8SIS-R-881 -~ Page 59.

Rébert A. Culver

Repair and Calibration
GE COMPUTER SERVICE
Bldg. 28 - Room 512

Emaz

IP14_002491
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GE Computer Service

NE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

October 23,

1987

J.T. 66614-001 Chromel Constantan Thermocouple Calibration

General Electric Company
Building 55 - Room 212

Attn:

Paul

Bahrman

Reference Juction Kaye Instrument Serial No. 6665
THERMOCOUPLE MILLIVOLTS

o e e b b e e e e et et

TEMP IMM.

4

E Iin. 1206
176.5 8 5.00
12 5.00

430.2 8 14.99
12 15.01

662.9 8 24.98
12 25.01

775.7 8 29.97
12 29.98

s87.5 8 34.98
12 34.98

988.8 8 39.98
1z 40.00

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer

14.98
14.94

24.98
24.87

28.96
29.92

34.5%6
34.8%

39.99
39.89

14.99
15.00

24.98
25.01

29.96
29.98

34.92
34.9%94

38.94
39.87

1 - Keithley Digital Multimeter
#». 1 - Mueller Temperature Bridge

15.05
15.08

25.08
25.08

30.13
30.07

35.13
35.09

40.15
40.11

8TD -~ 0499
87D -~ (0559
STD ~ 0458

5.02
5.02

15.06
15.05

25.0%
25.08

30.14
30.09

35.15

35.11

40.18
40.14

14.95 15.04
14.98 15.04

24.93 25.04
24.97 25.06

29.51 30.08
29.95 30.06

34.91 35.06
34.95 35.06

39.90 40.07
39.96 40.07

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-~Page 38

AL Ll

Robert A. Culver

tuality Assurance
Computer Service

66614=-001-38

4 70 QrY Catgrmreg
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GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP IMM.
F in.
176.5 8
i2
430.2 8
12
662.9 g
12
775.7 8
12
.87.58 8
12
998.8 8
12

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0499
1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge : STD - 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R~-871-Page 41

AT [ h,

Robert A.
Quality Assurance
Computer Service

wo6l5~001-41

Culver

October 30, 1987
J.T. 66615-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665
THERMOCOQUPLE MILLIVOLTS 1

1055 _1195 1203 22 Line  aues RS el

4,99 4.99 4.99
4.98 4.97 4.98

]
bJ
L]

4.98 5.00 5.00 5.00

W 0
.
0
0
18]
o
ot
(6]
lw]
ot
(4]
(o]
-2

ENFS
W

14.98 14.98  14.99 14.89 14.97 15.04 15.04 15.05
14.99 14.96 14.96 14.98 14.97 15.04 15.05 15.04

24.97 24.95 24.97 24.97 24.94 25.06 25.06 25.07
25.00 24.94 24.94 24.96 24.95 25.08 25.09 25.07

30.00 29.%6 29.88 29.89%9 29.95 30.11 30.13 30.12
29.99 298.86 29.98 29.94 29.%1 30.06 30.09 30.07

35.02 34.98 34.97 34.99 34.96° 35.08 35.10 35,13
35.01 34.98 34.98 34.94 34.92 35.09 35.12 35.08

40.04 39.97 39.96 40.01 39.96 40.12 '40.14 40.17
40.02 39.98 3%.97 38.94 3%.%0 40.11 40.14 40.12

A GE/RCA Enterprise
o
b

b

IP14_002493



GENERAL @3 ELECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY « BLDG. 28, ROOM 500 » SCHENECTADY, NEW YORK 12345 » (518) 385-5108

Decanber 15, 1986
J.T. 66350-001 Chromel Corstantan Thermocauple Calibration
' General Electric Campany
Building 55 - Room 209
Attn: Paul Balrman
Reference Junction Kaye Instrument Serdlal No. 6665.

THERMOCOUPLE MILLIVOLTS

TRP M. .
F I {0 &F 131 ’ 1289 1314 1312 1252
176.5 8 5.03 5.03 5.03 5.03 5.03 5.03 5.03 5.03

12 5.03 5.03  °5.02 5.03 5.03 5.02 5.02 5.03

430.2 8 15.08 15.08 15.06 15.07 15.08 15.06 15.06 15.07
12 15.08 15.07 15.02 15,07 15,07 15.02 15.02 15.08

662.9 8 25.13  25.11 25.08 25.10 25.11 25.09 25.08 25.10
12 25.12  25.11 25.01 25.10 25.11 25.03 25.02 25.12

775.7 8 30.1% 30.12 30.10 30.11 30.12 30.10 30.09 30.12
12 30.12  30.10 30.09 30.09 30.11 30.09 30.08 30.12

887.5 8 35.13  35.10 35.10 35.09 35.12 35.10 35.10 35.13
12 35.14  35.13 35.11 35.12 35.14 35.13 35.11 35.15

998.8 8 40.15 40.12 40.10 40.11  40.12 40.10 40.09  40.13
12 40.16  40.16 40.14 40.14  40.17  40.15 40.14  40.19

1049.9 8 42,43 42,43 42,40 42.44  B2.44 B2.41 42,41 42,45
12 2,47  bL2.46 H2.43 42,44 42,46  u2.44 42,42 42,48

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer SID - 0576
1 = Mueller Tenperature Bridge STD - (851
1 = Keithley Digital Multimeter STD - 0559

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-861-Page 16

AT

Repair and Calibration
UPSTATE NY INSTRUMENTATION SEWVICES
Building 28 - Room 512

66350~-001-6

IP14_002494




GE Computer Service

OKE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 38$~9228

NOVEMBER 9, 1887
J.T. 66615~001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665
THERMOCOUPLE MILLIVOLTS

TEMP IMM. - . - . y -

F_ In. 1165 _1037 1339 _1220 _1035 s 1110 _1283
176.5 8 4.99 5.00  5.02  5.00  4.99  5.01  4.99  5.01
12 4.99  4.99 5.00 5.00  4.99 . 5.01  4.99  5.01

430.2 8  14.98 15.00 15.07° 15.00 14.99 15.08 15.00 15.06
12 14.99 15.00 15.05 15.02 15.00 15.08 15.01  15.06

662.9 8  24.95 24.99 25.08 24.98 24.97 25.09 24.97  25.07
12 24.99 25.02 25.06 25.03 25.02 25.11 25.02  25.10

775.7 8  29.93 30.02 30.13 29,96 30.00 30.13 29.97 30.11
12 29.97 30.01 30.04 30.00 30.00 30.10 30.00 30.11

.87.5 8  34.94 35.05 35.16 34.98 35.03 35.16 34.98 35.11
12 34.96 35.01 35.05 34.99 35.01 35.11 34.99  35.11

998.8 8  39.94 40.05 40.19 39.95 40.04 40.18 39.96  40.12
12 39.97 40.05 40.04 39.99 40.04 40.13 39.98  40.11

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0489
1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge 5TD - 0459

These Companykstandards are standardized by reference to National Bureau of
Standards certifications: SIS-R~-871-Page 45

Roﬁert A Culver

Ouality Assurance
Computer Service

£6615=001-45

AGE. RCA :me:onse ]
t'.“ .A
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GEC@mmﬂbr&ﬁvka

ONE RIVER ROAD, BUILDING 2B - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

November 2, 1987
J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kave Instrument Serial No. 6685
THERMOCOUPLE MILLIVOLTS

TEMP IMM.

F In. 1140 _11314 1070 1219 1038 ‘ 1113 1056
176.5 8 5.00  FAILED 5.02°  5.00 5.00 5.02 5.00 4.99
12 4.99 5.00 4.99 4.99 5.01 4.99 4.99

. TEST
430.2 8 14.99 15.05 15.00 15.00 15.07 15.01  14.99
12 14.99 15.02 15.00 14.98 15.05 15.00 14.98
662.9 8 24.96 25.03 24.96 24.95 25.08 24.98  24.97
.12 25.02 25,05 25.03 24.98 25.12 25.04 25.01
775.7 8 29.97 30.00 29.98 29.98 30.15 30.00 30.01
12 29.98 30.06 30.00 29.97 30.10 30.01 29.99
.87.5 8 34.96 35.04 34.98 34.60 34.15 35.01 35.03
12 34.99 35.06 35.01 34.98 35.12 35.01  35.00
998.8 8 39,95 40.03 39.97 39.94 40.19 39.99  40.02
12 39.98 40.07 40.00 39.97 40.13  40.00 40.01

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer STD = 0499
1 = Keithley Digital Multimeter STD - 0559
1 = Mueller Temperature Bridge STD ~ 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 42

Robert A. Culver

Quality Assurance
Computer Service

woblb=001l=42

A GE/RCA Enterpnise
it

%
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